
JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 



(11 publication number 08292412 

(43)Date of publication of application: 05.11.1996 



(51)lnt.CI. 

G02F 1/133 
G02F 1/1333 



(21 )Application number 07094088 (71 )Applicant: TOSHIBA CORP 

(22)Date of filing: 20.04.1995 (72)lnventor TOMOTA TETSUYA 

(54) LIQUID CRYSTAL DISPLAY ELEMENT 



(57)Abstract: 



PURPOSE: To substantially eliminate the unequal display by the heat 
transmitted from outside by designing a liquid crystal display element 
in such a manner as to attain the^uniform_ product of the refr active, 
index anj sotro py of.jU.iquid.crystal compsn. and the thickness of a 
liquid crystal layer. 

CONSTITUTION: This liquid crystal display element is driven under 
prescribed standard conditions by maintaining a region A sprayed with 
spacers 8 at 20° C and a region B sprayed with spacer 9 gt 40° C in 
such a marfnePtfiat the products, An(T).d of the respective 
refractive index anisotropics A n o^the region A sprayed with the 
spacers 8 and the region B sprayed with the spacer 9 and the 
thickness (d) of the liquid crystal layer are substantially equaled. 
Consequently, the unequal display in the parts where unequa l^ temps, 
arise is drastically lessened and homogeneously displayed images are 
obtd. in the effective display region. At this time, the ratio (d2-d1)/d1 
of th absolute value difference (d2-d1) between the thickness_dj of 
the liquid crystal layer of the region A and thejthi ckness d2 ,of the 
liquid crystal layer of the region B and d1 is maintained within a range 

of 0.3, by which the surer ffect of substantially eliminating the unequal display by th temp, distribution is 
obtd. 
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(A) Relevance to claim 

The following is a translation of passages related to 
claims 1, 2, and 12 of the claims of the present 
invention . 

(B) Translation of the related passages 
[CLAIM 1] 

A liquid crystal display element, in which a liquid 
crystal component is sealed into a gap between two 
substrates having at least electrodes and alignment films 
formed respectively on opposing surfaces including display 
effective area, is characterized in that An(Tl) -dl is 
virtually equal to An(T2) -d2, where dl represents a 
thickness of a liquid crystal layer at a part A selected 
on the display effective area, An(Tl) represents a 
refractive anisotropy of liquid crystal that serves as a 
function of temperature, d2 represents a thickness of a 
liquid crystal layer at a selected part B whose 
temperature is different from that of the part A, and 
An(T2) represents a refractive anisotropy of liquid 
crystal that serves as a function of temperature. 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 

[0010] 
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However, an outside light source such as a 
fluorescent tube mounted together with the liquid crystal 
device inevitably emits a large amount of heat. Moreover, 
an alignment electrode drawn to a side of the liquid 
crystal display device is connected to external driving 
circuits for driving the liquid crystal display device. 
These circuits also emit heat and transmit the heat to the 
liquid crystal display device. 
[0011] 

When an amount of heat transmitted from the outside 
to the liquid crystal display device is uniform in a 
display effective area, the heati ng effec t is previously 
considered upon determining arranging conditions, so that 
it is possible to prevent eff ect of heati ng. 
[0012] 

However, in an actual operation, heat is not evenly 
transmitted to the display effective area of the liquid 
crystal display device. For example, the closer to a 
fluorescent tube serving as a light source of side light 
method, an amount of transmitted heat is increased. 
[0013] 

As a result, refractive anisotropy and viscosity vary 
in accordance with temperature fluctuation caused by the 
amount of transmitted light, so that an aligning condition 
of a liquid crystal molecule is partially shifted from a 



design value. Namely, an uneven display appears. 

Particularly, the uneven display is outstanding in the 
case of a large screen and a color screen, resulting in 
severe deterioration in picture quality. 
[0014] 

Regarding an uneven di splay caused by such a 

* — 

temperature distribution, the liquid crystal display 

device including peripheral equipment and a liquid crystal 

component having a small temperature coefficient of a 

refractive anisotropy An have been developed to reduce an 

increase in temperature. However, the development has not 

reached a required level. The present invention is 

devised to solve the above problem. The objective is to 

provide a liquid crystal display device which can 

virtually eliminate an uneven display caused by heat 

t^ ^nsmi t.t^d^^rom~the__ou tsid e . 

[0015] 

The present invention can achieve the above objective 
with the following construction: a liquid crystal display 
element, in which a liquid crystal component is sealed 

into a g ap^ between two substrates having at least 

electrodes and alignment films formed respectively on 
opposing surfaces including display effective area, is 
characterized in that An^TOj^d^ is virtually equal to 
An(T2)*d2 and (d2-dl) /dl is set between 0 and 0.3, where 



dl represents a thickness of a liquid crystal layer at a 

^_ " 

part A selected on the display effective area, An(Tl) 
represents a refractive anisotropy of liquid crystal that 
serves as a function of temperature, d2 represents a 
thickness_^of^ a lic p^d^Gr.v^ta-l--^ayer at -a selected part B 
whose temperature is different from that of the part A, 
An (T2 ) represents a refractive anisotropy of liquid 
crystal that serves as a function of temperature, and (d2- 
dl) represents an absolute value difference between the 
part A and the part B . 

[0016] 

[FUNCTION] 

The liquid crystal display device is devised such 
that a product of (a) a refractive anisotropy An of the 
liquid crystal component and (b) a thickness d of the 
liquid crystal layer is set at a fixed value. The 
thickness d of the liquid crystal layer is an element 
relating to a space, so that even when the display 



effective area is partially uneven in temperature, the 



tlii^^ from a design value. Hence, 

the viscosity and the refractive anisotropy An of the 
liquid crystal component fluctuate in accordance with 
temperature . 
[0022] 

On desired two parts, thicknesses of the liquid 



crystal are respectively changed to dl and d2 . 
[EXAMPLE] 

Afterwards, polarizers 1 and 2 are bonded to the 
outer surfaces of the substrates 1 and 2 such that 
polarizing axes of the polarizers are respectively set at 
predetermined angles, so that the liquid crystal display 
device is completed. In the liquid crystal display 
device, the A area in which spacers 8 dispersed is about 
10/zm in thickness of the liquid crystal layer, and the B 
area in which spacers 9 are dispersed is about 11/zm in 
thickness of the liquid crystal layer. 
[0034] 

[EFFECTS OF THE PRESENT INVENTION] 

As mentioned above, according to the present 
invention, when an external light source, a driving 
circuit and others, that are close to a liquid crystal 
display device, generate heat so as to cause a temperature 
distribution in a display effective area of the liquid 
crystal display device, resulting in an uneven display on 
a screen, it is possible to partially change a thickness 
of a liquid crystal layer in view of a refractive 
anisotropy An and viscosit y of a l iquid crystal componen t 
that are change d due, to the temperature distribution , so 
as to achieve the same An (T) -d a t any places . An(T) *d is 
the product of the refractive anisotropy An and a 



thickness d of the liquid crystal layer. Consequently, it 
is possible to virtually prevent the temperature 
distribution from causing an uneven display. 
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